The lack of a suitable animal model for the peripheral neuropathy that often follows the systemic administration of the chemotherapeutic agent vincristine sulfate (VCR) has hampered the correlation between experimental and clinical patterns of this neuropathy. New Zealand rabbits have been recently found to develop, after iv injection of a VCR total dosage similar to that used in humans, a peripheral polyneuropathy characterized by electrophysiological changes that overlap those observed in the clinical setting. The present study was aimed at investigating the ultrastructural features of 3 different nerves (sural, peroneal, and medial gastrocnemius) in rabbits treated with 3 VCR doses that fall within the range (0.2-0.3 mg/kg iv) known to be efficacious chemotherapeutically and active neurotoxicologically. Regardless of the dose and the nerve under examination, histopathologic alterations appeared in the form of an overall loss of myelinated fibers, accompanied by successful attempts of regeneration and remyelination. Fibers undergoing Wallerian degeneration were characterized by an axoplasm, which was either watery-flocculent or divided in 2 or more regions as a consequence of ingrowing Schwann cell processes from the adaxonal surface. These ingrowths tended to isolate axoplasmic areas, retaining a fairly normal structure from other areas already crowded with altered organelles and cytoskeletal elements. In any event, neurofibrillary accumulations were rarely seen. These patterns are discussed with reference to those reported in the ultrastructural studies of human cases and confirm the suitability of rabbit as an animal model for VCR-induced peripheral neuropathy.
INTRODUCTION
Vincristine sulfate (VCR) is a chemotherapeutic agent widely used in the treatment of lymphoblastic leukemias, malignant lymphomas, multiple myelomas, and a number of other malignancies (17) . Although in recent years VCR has been mostly administered in combination with other antiblastic drugs (8) , it continues to be used as monotherapy.
Under this form, VCR has been reported to cause a wide array of side effects, including gastrointestinal disturbances (35) , bone marrow alterations, and hair loss. However, the most common and treatmentlimiting adverse reaction is represented by VCR neurotoxicity (27) , which may occur in the form of neuromuscular lesions (5) , visual anomalies (26) , acute encephalopathy (29) , and sensory-motor peripheral neuropathy that may be occasionally severe and dose independent (3, 10) .
Although reduction in the total dosage and injection schedule has succeeded in decreasing considerably the incidence of severe neurotoxic effects, VCR-induced polyneuropathy is still reported in an unpredictable number of cancer patients; this has prompted several pharmacologic studies aimed at finding drugs potentially capable of preventing or reducing VCR neurotoxicity (2, 9, 18, 40 (Fig. 4) (Fig. 6) (Figs. 9-11 (24, 36) and, unlike other lipophilic Yi nca alkaloids (1), exert no overt central nervous system toxicity unless they are accidentally delivered to the brain (11, 13, 42 (19, 20, 32, 33, 37) .
This leaves open the issue of the meaning of the ultrastructural features observed in the present study. Actually, most of the fibers involved in vincristine intoxication showed the histopathologic pattern commonly found in the so-called &dquo;dying-back neuropathies.&dquo; For instance, the granular disintegration of cytoskeletal elements, with ensuing watery-flocculent appearance of the axoplasm, is a well-known early stage of Wallerian degeneration (31, 38) . Myelin may remain compact and apparently normal for a few days before being broken up into ovoids, which are then invaded by macrophages (21, 25) ; these cells clean the myelin debris away and leave empty basal lamina tubes, which are later reinhabited by Schwann cells to form the bands of Bungner and clusters of axonal sprouts (38, 41) .
On the other hand, adaxonal ingrowths, loss of myelinated fibers, and formation of myelin &dquo;globules&dquo; are not exclusive features of toxic-induced neuropathies, having been described in lymphomas and the paraneoplastic neuropathy (41) . However, because the rabbits used in this study were not affected by any tumor, it may be concluded that the alterations reported here were attributable exclusively to the VCR effect on the peripheral nerves, confirming the suitability of the rabbit as an animal model for the study of neurotoxicants that have to be administered by systemic route and/or for all the neurotoxic conditions under which a correlation between experimental and clinical results may be difficult (23) .
